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DEVICE FOR CONTROLLING A 
TRANSLATOR-TYPE HIGH VOLTAGE 

SELECTOR SWITCH 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is based upon and claims priority from 
prior French Patent Application No. 99-09970, ?led Jul. 30, 
1999, the entire disclosure of Which is herein incorporated 
by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to electronic circuits, and 
more speci?cally to a device for controlling a translator-type 
high voltage selector sWitch. 

2. Description of Related Art 
Conventional non-volatile electrically programmable 

memories are programmed using a voltage With a level 
higher than the logic supply voltage Vcc of the integrated 
circuit. The level of this high programming voltage depends 
on the technology used for the integrated circuit. Typically, 
the high voltage is applied to an integrated circuit element 
(for example, applied to a roW of a memory) using a high 
voltage selector sWitch, Which is also knoWn as a level 
translator. The selector sWitch receives a logic control signal 
and a high voltage input. Depending on the logic level (Vcc 
or Zero) of the logic circuit signal, Which in the case of a 
memory comes from a Write control signal, either the ground 
or the high voltage input level is supplied to the output of the 
selector sWitch. 
CMOS selector sWitches usually have tWo arms, and each 

arm has tWo series-connected transistors betWeen the high 
voltage input and ground. The bottom transistors are N-type 
transistors and have their sources connected to ground. They 
are knoWn as selector sWitch transistors because one of these 
transistors receives the selection-sWitching signal and the 
other receives the reverse selection-sWitching signal. These 
selection-sWitching signals are logic signals Whose level is 
Zero or Vcc. The top transistors are P-type transistors and 
have their sources connected to a node that receives the high 
voltage input. Each of the P-type transistors has its gate 
connected to the drain of the upper transistor of the other 
arm. They are also knoWn as load transistors. 

The selector sWitch operates as folloWs. Depending on the 
levels of the selection sWitching signals, there is alWays a 
selector sWitch N-type transistor in one arm that is off and 
a selector sWitch N-type transistor in the other arm that is on. 
The N-type transistor that is on draWs its drain toWards Zero 
volts (the potential of its source), and the P-type transistor of 
the other arm, Which has its gate connected to this drain, 
turns on. Therefore, the P-type transistor takes its oWn drain 
to the voltage of its source, Which is the high voltage input 
level. 

Thus, at each connection node of the drains of the N-type 
and P-type transistors of the same arm, there is either the 
ground level or the high voltage input level. Additionally, 
conventional selector sWitches usually have an intermediate 
stage betWeen the stage of the top transistors and the stage 
of the bottom transistors. This intermediate stage includes 
one or more cascode-connected stages that enable the inter 
nal nodes of the selector sWitch to be limited to intermediate 
voltage levels so that no transistor of the selector sWitch 
receives any excessively high voltage at its terminals. 

In some conventional selector sWitch circuits, all of the 
N-type or P-type transistors of the cascode stage are biased 
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2 
at their gate by the logic supply voltage Vcc. This bias limits 
the range of operation of the selector sWitch. In particular, 
the sWitching over of the selector sWitch to provide the high 
voltage input level at output can only be done When the level 
of the input is suf?ciently high (i.e., higher than the logic 
supply voltage Vcc. 
With thin-oxide MOS technologies, the sWitching opera 

tion of the selector sWitch under high voltage has harmful 
transient effects on the MOS transistors. Furthermore, if 
there is biasing of the gates of the cascode transistors at the 
logic supply voltage While there is a voltage dependent on 
the high voltage input at the drains and sources of the 
cascode transistors, there is no link betWeen these tWo 
voltages. This can give rise to additional stresses if the 
difference betWeen these tWo voltages becomes excessively 
high. 

For these reasons, it is preferable to bias the gates of the 
cascode-connected transistors at a reference voltage that is 
produced from the high voltage input. This makes it is 
possible to control the voltage difference betWeen this 
reference voltage and the other high voltage input because 
the former depends on the latter. Thus, better protection is 
provided. In the case of a cascode stage With N-type and 
P-type MOS transistors, the gates of the N-type transistors 
of the cascode stage are usually biased at a reference voltage 
Vrefn that is higher than the reference voltage Vrefp Which 
biases the gate of the P-type transistors of the cascode stage. 
This makes it possible to reduce the loWer sWitch-over limit 
of the selector sWitch. 

An example of this type of cascode stage selector sWitch 
is shoWn in FIG. 1. As shoWn, the upper stage includes a 
P-type MOS transistor M1 in the ?rst arm and another 
P-type MOS transistor M2 in the second arm. These tran 
sistors receive the high voltage input EHV at their source. 
The bottom stage includes an N-type MOS transistor M3 in 
the ?rst arm and another N-type MOS transistor M4 in the 
second arm. These transistors have their source connected to 
ground GND. The cascode stage includes four MOS tran 
sistors: tWo P-type MOS transistors M5 and M6 (one in each 
arm beneath each upper transistor), and tWo N-type MOS 
transistors M7 and M8 (one in each arm above each loWer 
transistor). The P-type MOS transistors M5 and M6 receive 
reference voltage Vrefp at their gate. The N-type MOS 
transistors M7 and M8 receive reference voltage Vrefn at 
their gate. 
The output Vout of the selector sWitch is provided 

betWeen the N-type and P-type cascode-connected transis 
tors of one arm (i.e., at the drains of transistors M6 and M8). 
The gate of the loWer transistor M3 of the ?rst arm of the 
selector sWitch receives a selection sWitching logic signal IN 
and the gate of the loWer transistor M4 of the second arm of 
the selector sWitch receives the reverse signal /IN. The 
circuit REF that generates the reference voltages Vrefn and 
Vrefp includes three MOS transistors M9, M10 and M11 
series-connected betWeen the high voltage Vpp and ground. 
The three transistors operate as resistors because each has its 
gate connected to its drain. In the exemplary circuit, thee 
transistors are P-type transistors. The reference voltages 
Vrefn and Vrefp are provided on the tWo sides of the middle 
transistor M10. 

The cascode stage acts to limit the voltages experienced 
by the transistors to intermediate levels. Each P-type cas 
code transistor is biased so that it is alWays on. Thus, the 
source of the transistor, and hence the drain of the P-type 
load transistor to Which it is connected, cannot go beloW 
Vrefp—Vtp (Where Vtp is the threshold voltage of the P-type 



US 6,366,505 B1 
3 

cascode transistor). Similarly, each N-type cascode transis 
tor is biased so as to always remain on. Thus, each has its 
source, and therefore the drain of the switching transistor to 
which it is connected, cannot rise above Vrefn—Vtn (where 
Vtn is the threshold voltage of the N-type cascode 
transistor). 

There will now be described a practical example in which 
the high voltage input of the selector switch is in the form 
of a pulse with a voltage build-up ramp as shown in curve 
1 of FIG. 2. Thus, in this example, the voltage increases 
linearly from Zero to its rated value Vpp (the slope of the 
increase may be linear, logarithmic, exponential, and so on). 
Curves 2 and 3 show the progression of the reference 
voltages Vrefn and Vrefp. These curves show that the refer 
ence voltages follow the voltage build-up of the high voltage 
input EHV. 

The differences between each of the reference voltages 
and the level of the high voltage input EHV at the beginning 
of the ramp (i.e., at the low voltage values of the input EHV) 
do not allow the transistors of the cascode stage to be 
conductive. At these low values of the high voltage input, the 
selector switch therefore cannot get switched. In one prac 
tical example in which the circuit is supplied by a Vcc of 3.3 
volts, the level of the high voltage input should at least be 
higher than 3.8 volts so that it can switch over. 

The switching at high values of the input EHV (i.e., values 
higher than Vcc) has the effect of contributing to the 
production of hot electrons. The repetition of selection 
switching commands greatly increases the quantity of these 
hot electrons, and ultimately causes deterioration in the 
characteristics of the transistors of the selector switch. For 
these reasons, conventional selector switches can withstand 
only a limited number of selection-switching operations. 

SUMMARY OF THE INVENTION 

In view of these drawbacks, it is an object of the present 
invention to overcome the above-mentioned drawbacks and 
to provide a device in which the selector switch will switch 
over at the low values of the high voltage input. Once the 
transistors have switched over, the level of the high voltage 
input can rise without causing any harm to the transistors. 

One embodiment of the present invention provides a 
control device for controlling a selector switch of a high 
voltage input having at least one cascode stage with MOS 
transistors. The control device includes a reference voltage 
generation circuit and a control circuit. The reference volt 
age generation circuit generates reference voltages from the 
high voltage input and provides one or more output voltages 
for the biasing of the MOS transistors of the cascode stage. 
The control circuit controls the reference voltage generation 
circuit on the basis of a binary control signal, so as to either 
set the bias voltages at the level of the logic supply voltages 
to enable the switching of the selector switch even at low 
values of the high voltage input, or to enable the bias 
voltages to be set by the reference generation circuit. 

Other objects, features, and advantages of the present 
invention will become apparent from the following detailed 
description. It should be understood, however, that the 
detailed description and speci?c examples, while indicating 
preferred embodiments of the present invention, are given 
by way of illustration only and various modi?cations may 
naturally be performed without deviating from the present 
invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows a conventional high voltage selector switch 
with a cascode stage and a control circuit for generating 
reference voltages for transistors of the cascode stage; 
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4 
FIG. 2 shows curves for reference voltages during opera 

tion of the conventional circuit of FIG. 1; 
FIG. 3 shows a control circuit for a reference voltage 

generation circuit in accordance with one embodiment of the 
present invention; 

FIG. 4 shows the signal supplied at the output of the 
selector switch as a function of the selector switch control 
signal; 

FIG. 5 shows the high voltage input, the control signal of 
the control circuit, and the curves of the reference voltages; 

FIG. 6 shows a block diagram of an integrated circuit 
having a selector switch in accordance with the present 
invention to enable the programming of memory elements; 
and 

FIG. 7 shows an alternative embodiment for a portion of 
the circuit of FIG. 6. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

Preferred embodiments of the present invention will be 
described in detail hereinbelow with reference to the 
attached drawings. 

Apreferred embodiment of the present invention provides 
a device in which the selector switch will switches over at 
the low values of the high voltage input. Once the transistors 
have switched over, the level of the high voltage input can 
rise without causing any harm to these transistors. In one 
embodiment, the switching over at the low values of the high 
voltage input is produced by a control circuit that is con 
trolled by a binary signal. Depending on whether the level 
of this signal is “1” or “0”, the control circuit supplies 
voltages to bias the gates of the cascode transistors. The 
supplied voltages are either the logic supply voltage Vcc and 
ground, or the conventional reference voltages Vrefn and 
Vrefp. 

Thus, at the low values of the high voltage input, it is 
possible to use the levels of the logic supply voltages (i.e., 
Vcc and Gnd) as bias voltages of the cascode transistors so 
as to switch the selector switch at low voltage. With the gates 
of the cascode transistors biased at Vcc (NMOS) and at Zero 
volts (PMOS), there is sufficient voltage to control the 
transistors. The switching can take place at low voltage and 
there is no longer a problem with the generation of hot 
electrons. Thus, the resistance of the selector switch is 
improved, and there are fewer constraints when designing 
these critical MOS transistors. 

In the preferred embodiment of the present invention, the 
selector switch can always switch over at the high values of 
the high voltage input. Thus, it is possible to widen the range 
of operation of the selector switch towards the low values of 
the high voltage input, so as to improve its reliability and 
simplify its design rules. Once the switch over has taken 
place, there is a return to the usual operation of the reference 
voltage generation circuit REF. In particular, the output of 
the selector switch then follows the build-up in voltage of 
the high voltage input with the advantage of a biasing of the 
cascode transistors by the reference voltages Vrefn and Vrefp 
as a function of the high voltage input. 

FIG. 3 shows a device for controlling a selector switch of 
a high voltage input according to one embodiment of the 
present invention. Because the elements of the selector 
switch are identical to those described above with reference 
to FIG. 1, the common elements bear the same reference 
labels for clarity. The control device includes a reference 
voltage generation circuit REF and a control circuit COM. 
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The reference voltage generation circuit REF includes three 
P-type MOS transistors M12, M13, and M14 series 
connected betWeen node N, Which receives the high voltage 
input EHV, and ground Gnd. HoWever, only the ?rst and 
third transistors M12 and M14 have their gates connected to 
their drains. The second transistor M13 is controlled by the 
control circuit COM. The second transistors has its drain and 
its source supply a ?rst bias voltage Vpol1 and a second bias 
voltage Vpol2, respectively. These are the gate bias voltages 
for the transistors of the cascode stage or stages. 

The control circuit COM makes it possible to control the 
gate, drain, and source voltages of the second transistor M13 
depending on the level of a control signal /WR. More 
speci?cally, When the control signal /W R is at a ?rst logic 
level (e.g., 1), the drain and the source of transistor M13 are 
set to Vcc and Gnd, respectively. Thus, Vpol1=Vcc and 
Vpol2=Gnd. When the control signal /W R is at the second 
logic level (e.g., 0), the drain and the source of transistor 
M13 are connected together so as to enable the reference 
circuit to set up the voltage levels at nodes A and B. Thus, 
Vpol1=Vrefn and Vpol2=Vrefp. 
An exemplary application of a high voltage selector 

sWitch having a control circuit in accordance With the 
present invention is shoWn in FIG. 6. In this example, an 
integrated circuit CI includes a non-volatile electrically 
programmable memory array MEM. A decoder DEC con 
trols access to the memory as a function of address and 

control signals (noW shoWn). The output signals of the 
decoder are logic signals. To program the memory, it is 
necessary to apply a programming voltage. A circuit 10 of 
high voltage selector sWitches 11 is provided for this pur 
pose betWeen the decoder and the memory. The control input 
IN of each selector sWitch is given by one of the output 
signals of the decoder. 

The selector sWitches receive a high voltage input EHV 
given by a high voltage multiplexer circuit 20, and receive 
the voltages for biasing the cascode transistors from a 
control device 30 according to an embodiment of the present 
invention. The multiplexer circuit 20 receives the logic 
supply voltage Vcc and a high voltage Vpp (e.g., supplied by 
a charge pump-type high voltage generator HVGEN). The 
multiplexer is controlled by a Write signal /WR from a 
control circuit 40 of the integrated voltage as a function of 
external control signals. The Write signal /W R is also applied 
to the control device 30 that gives the bias voltages for the 
cascode transistors to the selector sWitches. 

The operation of a selector sWitch having a control device 
in accordance With the present invention during a cycle for 
Writing of memory elements is illustrated in FIGS. 4 and 5. 
In this practical example, the logic supply is at 2 volts 
(Vcc=2 volts). The signals IN, EHV, and Vout are shoWn in 
FIG. 4 and the signals /WR, Vpoll, Vpol2, and EHV are 
shoWn in FIG. 5. When the Write signal /W R equals 1, the 
multiplexer 20 applies Vcc to the high voltage input EHV 
and the decoder is activated to deliver selection signals as a 
function of the received address signals 

If a sWitch of circuit 10 is taken, its selector sWitch control 
logic input IN is given by a decoder output. When this input 
IN changes from 0 to 1 to make the level of the high voltage 
input EHV sWitch over at the output node Vout of the 
selector sWitch, this input EHV is still at a level loWer than 
or equal to Vcc. The bias voltages Vpol1 and Vpol2 are then 
set by the control device 30 at the levels of the logic supply 
voltages, Which are respectively Vcc (2 volts in the example) 
and ground Gnd. When the Write control signal /WR sub 
sequently goes to its active Write level (i.e., 0 in the 
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example), the control device 30 changes its state to set the 
gate-drain connection of the second transistor M13 of the 
reference generation circuit (FIG. 3). 
The conventional operation of the reference circuit is then 

produced, With Vpol1=Vrefn and Vpol2=Vrefp. At the same 
time, the multiplexer 20 applies the programming voltage 
Vpp to the high voltage input EHV in the form of a pulse, 
With a voltage build-up ramp to build up the voltage from the 
previous level Vcc to Vpp. The bias voltages Vpol1 and 
Vpol2 then folloW the build-up of the high voltage input 
EHV, as shoWn in FIG. 5. The output signal Vout also 
folloWs the high voltage input EHV. 
The selector sWitch properly carries out the function of 

keeping the output information during the build-up of the 
high voltage input EHV. The disturbances on signals Vrefn 
and Vrefp as seen in FIG. 5 are related to the instances of the 
sWitching over of the selector sWitch (because of the capaci 
tive effect of the MOS transistors M5 to M8). This exem 
plary application provides a good illustration of the principle 
of the logic control of a high voltage selector sWitch that is 
provided by the control device according to the present 
invention. In particular, the selector sWitch is controlled so 
that the selection sWitching is achieved When the level of the 
high voltage input EHV is at loW values (EHVéVcc). Then, 
it is controlled so that it ful?lls its function of holding the 
information on the output Vout in folloWing the voltage 
build-up of the high voltage input EHV. 

The selector sWitch can alWays operate conventionally 
and sWitch over to the high values (EHV>Vcc). The control 
device according to the present invention therefore makes it 
possible to Widen the range of operation of the selector 
sWitch by enabling it to sWitch over not only in the high 
values, as conventionally, but also in the loW values 
(EHVéVcc). In the application of the programming of 
memory elements, the present invention can be applied as 
much to the programming of elements of a memory array as 
to the programming of discrete memory elements distributed 
among the different internal circuits of an integrated circuit. 
For example, such different internal circuits may be electri 
cally programmable fuses used in redundancy circuits or the 
like. 

FIG. 3 shoWs a detailed vieW of one embodiment of a 
control circuit according to the present invention. The con 
trol circuit includes for MOS transistors M15, M16, M17, 
and M18. The P-type MOS transistor M15 is connected 
betWeen the logic supply voltage Vcc and the ?rst interme 
diate node Aof the reference circuit REF, Which is connected 
to the source of the transistor M13. The N-type MOS 
transistor M16 is connected betWeen the second intermedi 
ate node B of the reference circuit, Which is connected to the 
drain of the transistor M13, and ground Gnd. 
The P-type MOS transistor M17 is connected betWeen the 

logic supply voltage Vcc and the gate of transistor M13. The 
transistor M18 is connected betWeen the gate of the second 
transistor and the second intermediate node B, Which is 
connected to the drain of the transistor M13. Transistors 
M16 and M18 are controlled at their gate by the control 
signal /WR of the control circuit and transistor M15 is 
controlled by a signal Vnp referenced at the high voltage 
input EHV, coming from signal /WR but With a reverse 
logic. Transistor M17 is connected at its gate to the second 
intermediate node B. 
The operation of this control circuit is as folloWs. When 

signal /WR is at “1”, transistor M16 is on and draWs the 
second intermediate node B to Zero, and consequently draWs 
the gate of transistor M17 to Zero. The transistor M18 is off. 
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Thus, transistor M17 Which is on, supplies the voltage Vcc 
to the gate of transistor M13, Which is thus set in the off 
state. Transistor M15 is also on since signal Vnp is a logic 
signal that is the reverse of signal /WR. It therefore brings 
the supply voltage Vcc to the ?rst intermediate node A. 
Since the transistor M13 is set in the on state by transistors 
M16, M17, and M18 of the control circuit, the intermediate 
nodes A and B are sustained at their respective levels Vcc 
and Gnd, regardless of the voltage level at the high voltage 
input. 
When signal /WR goes to Zero (corresponding to the 

voltage build-up of the high voltage input EHV from Vcc up 
to its nominal value Vpp), transistors M15 and M16 go to the 
off state, and consequently transistor M17 also goes to the 
off state. Transistor M18 comes on and actively connects the 
gate of transistor M13 to the second intermediate node B 
(i.e., its drain). Transistor M13 is then connected as a diode 
like the other transistors M12 and M14 of the reference 
circuit. The normal operation of the reference circuit is then 
seen. In particular, the voltages at nodes A and B folloW the 
voltage build-up of the high voltage input EHV. 

Since transistor M15 of the control circuit is connected 
betWeen the logic supply voltage Vcc and node A, and since 
transistor M12 of the reference circuit is connected betWeen 
the high voltage input EHV and node A, When this high 
voltage EHV reaches the high values, it is necessary to be 
sure that transistors M15 is truly off so as not to send the 
high voltage to the logic supply voltage Vcc. Therefore, 
transistor M15 must receive at its gate, not the high level 
corresponding to the logic supply voltage Vcc, but the level 
from the high voltage input EHV. When the high voltage 
input reaches its rated value Vpp, this value Vpp is found at 
the gate of transistor M15. 

In this exemplary circuit, this is accomplished by an 
inverter circuit With three MOS transistors. A ?rst P-type 
MOS transistor M19, a second N-type MOS transistor M20, 
and a third N-type MOS transistor M21 are series-connected 
betWeen node N, Which is the high voltage input EHV, and 
ground Gnd. Transistor M21 is controlled at its gate by the 
control signal /WR. Transistors M20 and M19 have their 
gates connected together at the ?rst intermediate node A. 
The reverse logic signal Vnp is referenced at EHV by the 
inverter and is given by the series connection point betWeen 
tWo transistors M19 and M20. It is the signal applied to the 
gate of the transistor M15. 

The operation of the circuit is simple. When the binary 
signal /W R is at 1, transistor M21 is on and draWs the source 
of transistor M20 to the ground. The node Ais at Vcc. Since 
the high voltage input EHV at this time is at a loWer voltage 
level (in the example, it is at Vcc as compared to FIG. 4), 
transistor M19 is off. Transistor M20 is on. The voltage at 
the gate of transistor M15 is therefore Zero (Vnp=0). The 
siZes of the MOS transistors M19, M20, and M21 are 
de?ned so that even if the high voltage input EHV takes a 
value greater than Vcc, Vnp remains beloW Vcc-Vtp. Thus, 
the selector sWitch Works even in the high values of the high 
voltage input (i.e., it can sWitch over). 
When the binary signal /WR is at 0 and the high voltage 

input EHV rises from Vcc to Vpp, transistor M21 is not on 
and places the source of transistor M20 at a ?oating poten 
tial. The potential Vnp is not draWn to ground. Hence, 
transistor M15 is off. If the input EHV is at Vpp, node A is 
biased by transistor M12 at a voltage beloW Vpp-Vtp. The 
transistor M19 is on and Vnp is draWn to Vpp. The stable 
position is given by Vnp=Vpp, M15 is off, and Vrefn beloW 
Vpp-Vtp. In FIG. 3, the bulks of transistors M15, M17, M19 
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and M12 are biased by the high voltage input EHV, and the 
bulks of transistors M18 and M12 are biased by the voltage 
at the ?rst intermediate node A, for better behavior under 
voltage. 

Accordingly, the present invention improves the range of 
operation and reliability of the high voltage selector 
sWitches by enabling its selection sWitching in the loW 
values of the high voltage input. While in practice it is 
someWhat costly to produce because of the additional tran 
sistors (in the exemplary embodiment there are seven addi 
tional transistors), it is possible to have only one control 
device that includes the reference circuit and its control 
circuit for several sWitches, as shoWn in FIG. 6. 

Its use in an integrated circuit to apply a high voltage 
pulse for the programming of non-volatile electrically pro 
grammable memory elements (as is shoWn in FIG. 6) is 
particularly simple to implement. In this type of application, 
the Write signal /W R can control both the circuit Which gives 
the high voltage input (element 20 of FIG. 6) and the control 
device. It is therefore enough to modify the sequencing of 
the control circuit of the memory so that it produces an 
active level of signal IN just a little before the passage to the 
active level of the Write signal /WR, so that the selector 
sWitch gets sWitched over just slightly before the Write pulse 
arrives at the input EHV. 

In one alternative embodiment shoWn in FIG. 7, a voltage 
detector 50 is placed on the input EHV to supply the binary 
signal /W R so that /WR=1 When the level of the high voltage 
input is beloW a speci?ed threshold level (e.g., of about Vcc) 
and /WR=0 When the level of the high voltage input is above 
this threshold level. In this alternative embodiment, the input 
EHV does not necessarily have the shape With tWo steps Vcc 
and Vpp shoWn in FIG. 4. This alternative embodiment can 
be advantageously applied When the voltage build-up of the 
input EHV is sloW enough to enable the detector to control 
the sWitching over of the selector sWitch before the input 
EHV reaches the detection threshold. 

The present invention is not limited to the embodiments 
and applications described above. The present invention can 
easily be extended to control devices such as a control circuit 
capable of setting the voltage levels Vcc and Gnd as bias 
voltages of the cascode transistors of the selector sWitch in 
the loW values of voltage of the signal EHV. Furthermore, 
the present invention can be applied in general to MOS 
selector sWitches With one or more cascode stages, using one 
or both bias voltages depending on Whether the cascode 
stages are N and P-type MOS transistor stages, N-type MOS 
transistor stages, or P-type MOS transistor stages. The 
present invention is particularly suited to integrated circuits 
having non-volatile electrically programmable memories. 

While there has been illustrated and described What are 
presently considered to be the preferred embodiments of the 
present invention, it Will be understood by those skilled in 
the art that various other modi?cations may be made, and 
equivalents may be substituted, Without departing from the 
true scope of the present invention. Additionally, many 
modi?cations may be made to adapt a particular situation to 
the teachings of the present invention Without departing 
from the central inventive concept described herein. 
Furthermore, an embodiment of the present invention may 
not include all of the features described above. Therefore, it 
is intended that the present invention not be limited to the 
particular embodiments disclosed, but that the invention 
include all embodiments falling Within the scope of the 
appended claims. 
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What is claimed is: 
1. A control device for controlling a selector sWitch of a 

high voltage input having at least one cascode stage With 
MOS transistors, said control device comprising: 

a reference voltage generation circuit for generating ref 
erence voltages from the high voltage input and for 
providing one or more output voltages for the biasing 
of the MOS transistors of the cascode stage; and 

a control circuit for controlling the reference voltage 
generation circuit on the basis of a binary control 
signal, so as to either set the bias voltages at the level 
of the logic supply voltages to enable the sWitching of 
the selector sWitch even at loW values of the high 
voltage input, or to enable the bias voltages to be set by 
the reference voltage generation circuit. 

2. The control device as de?ned in claim 1, Wherein the 
reference voltage generation circuit comprises: 

a ?rst P-type MOS transistor connected betWeen a node 
that receives the high voltage input and a ?rst interme 
diate node, With its gate connected to its drain; 

a second P-type MOS transistor connected betWeen the 
?rst intermediate node and a second intermediate node; 
and 

a third P-type MOS transistor connected betWeen the 
second intermediate node and ground, With its gate 
connected to its drain, 

Wherein a bias voltage is supplied from each of the 
intermediate nodes. 

3. The control device as de?ned in claim 2, Wherein the 
control circuit comprises control means for controlling the 
second transistor so as to either set the ?rst and second 
intermediate nodes at the levels of the logic supply voltages, 
or actively connect the gate and the drain of the second 
transistor to enable the voltage levels to be set on the ?rst 
and second intermediate nodes by the reference voltage 
generation circuit. 

4. The control device as de?ned in claim 3, Wherein the 
control means comprises: 

a ?rst MOS transistor connected betWeen the logic supply 
voltage and the ?rst intermediate node; 

a second MOS transistor connected betWeen the second 
intermediate node and ground; 

a third MOS transistor connected betWeen the logic 
supply voltage and the gate of the second transistor of 
the reference voltage generation circuit; and 

a fourth MOS transistor connected betWeen the gate of the 
second transistor of the reference voltage generation 
circuit and the second intermediate node, 

Wherein the ?rst, second, and fourth transistors are con 
trolled by the binary control signal, and 

the third transistor is controlled by the second interme 
diate node. 

5. The control device as de?ned in claim 4, 

Wherein the ?rst, third, and fourth transistors of the 
control circuit are P-type MOS transistors, 

the second transistor is an N-type MOS transistor, 
the second and fourth transistors receive the binary con 

trol signal at their gate, and 
the ?rst transistor receives a reverse logic signal. 
6. The control device as de?ned in claim 5, Wherein the 

reverse logic signal is referenced at the high voltage input. 
7. The control device as de?ned in claim 5, Wherein the 

reverse logic signal is supplied by an inverter circuit com 
prising: 
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a ?rst P-type MOS transistor; 
a second N-type MOS transistor; and 

a third N-type MOS transistor, 
the ?rst, second, and third transistors of the inverter 

circuit are series-connected betWeen the high voltage 
input and ground, 

the series connection point betWeen the ?rst and second 
transistors supplies the reverse logic signal, 

the ?rst and second transistors have their gates connected 
together and to the ?rst intermediate node, and 

the third transistor is controlled by the binary control 
signal. 

8. An integrated circuit comprising: 
non-volatile, electrically programmable memory ele 

ments; 
at least one selector sWitch of a high voltage input for 
programming the memory elements; and 

at least one control device for controlling the at least one 
selector sWitch, 

Wherein the at least one selector sWitch includes at least 
one cascode stage With MOS transistors, and 

the control device includes: 
a reference voltage generation circuit for generating 

reference voltages from the high voltage input and 
for providing one or more output voltages for the 
biasing of the MOS transistors of the cascode stage; 
and 

a control circuit for controlling the reference voltage 
generation circuit on the basis of a binary control 
signal, so as to either set the bias voltage at the level 
of the logic supply voltages to enable the sWitching 
of the selector sWitch even at loW values of the high 
voltage input, or to enable the bias voltages to be set 
by the reference voltage generation circuit. 

9. The integrated circuit as de?ned in claim 8, Wherein the 
reference voltage generation circuit comprises: 

a ?rst P-type MOS transistors connected betWeen a node 
that receives the high voltage input and a ?rst interme 
diate node, With its gate connected to its drain; 

a second P-type MOS transistor connected betWeen the 
?rst intermediate node and a second intermediate node; 
and 

a third P-type MOS transistor connected betWeen the 
second intermediate node and ground, With its gate 
connected to its drain, 

Wherein a bias voltage is supplied from each of the 
intermediate nodes. 

10. The integrated circuit as de?ned in claim 9, Wherein 
the control circuit comprises control means for controlling 
the second transistor so as to either set the ?rst and second 
intermediate nodes at the levels of the logic supply voltages, 
or actively connect the gate and the drain of the second 
transistor to enable the voltage levels to be set on the ?rst 
and second intermediate nodes by the reference voltage 
generation circuit. 

11. The integrated circuit as de?ned in claim 10, Wherein 
the control means comprises: 

a ?rst MOS transistor connected betWeen the logic supply 
voltage and the ?rst intermediate node; 

a second MOS transistor connected betWeen the second 
intermediate node and ground; 

a third MOS transistor connected betWeen the logic 
supply voltage and the gate of the second transistor of 
the reference voltage generation circuit; and 
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a fourth MOS transistor connected between the gate of the 
second transistor of the reference voltage generation 
circuit and the second intermediate node, 

Wherein the ?rst, second, and fourth transistors are con 
trolled by the binary control signal, and 

the third transistor is controlled by the second interme 
diate node. 

12. The integrated circuit as de?ned in claim 11, 

Wherein the ?rst, third, and fourth transistors of the 
control circuit are P-type MOS transistors, 

the second transistor is an N-type MOS transistor, 
the second and fourth transistors receive the binary con 

trol signal at their gate, and 
the ?rst transistor receives a reverse logic signal. 
13. The integrated circuit as de?ned in claim 12, Wherein 

the reverse logic signal is referenced at the high voltage 
input. 

14. The integrated circuit as de?ned in claim 12, Wherein 
the reverse logic signal is supplied by an inverter circuit 
comprising: 

a ?rst P-type MOS transistor; 
a second N-type MOS transistor; and 

a third N-type MOS transistor, 
the ?rst, second, and third transistors of the inverter 

circuit are series-connected betWeen the high voltage 
input and ground, 

the series connection point betWeen the ?rst and second 
transistors supplies the reverse logic signal, 

the ?rst and second transistors have their gates connected 
together and to the ?rst intermediate node, and 

the third transistor is controlled by the binary control 
signal. 

15. The integrated circuit as de?ned in claim 8, further 
comprising a control device for a plurality of selector 
sWitches. 

16. The integrated circuit as de?ned in claim 8, further 
comprising means for supplying to the high voltage input 
either the logic supply voltage or a programming voltage in 
the form of a ramp, the means for supplying and the control 
circuit being controlled by the same binary control signal. 
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17. The integrated circuit as de?ned in claim 8, further 

comprising a voltage detector for supplying the binary 
control signal by comparing the level of the high voltage 
input With a de?ned threshold. 

18. A method for controlling a selector sWitch of a high 
voltage input having at least one cascode stage With MOS 
transistors, said method comprising the steps of: 

generating reference voltages from the high voltage input; 
providing one or more output voltages for the biasing of 

the MOS transistors of the cascode stage; and 
controlling the output voltages that are provided on the 

basis of a binary control signal, so as to either set the 
bias voltages at the level of the logic supply voltages to 
enable the sWitching of the selector sWitch even at loW 
values of the high voltage input, or to enable the bias 
voltages to be set by the reference voltages that are 
generated. 

19. The control device as de?ned in claim 1, Wherein 
When the control circuit controls the reference voltage 
generation circuit so as to enable the bias voltage to be set 
by the reference voltage generation circuit, the reference 
voltage generation circuit supplies the reference voltages 
that are generated as the bias voltages for the biasing of the 
MOS transistors of the cascode stage. 

20. The integrated circuit as de?ned in claim 8, Wherein 
the selector sWitch sWitches betWeen outputting substan 
tially ground and outputting substantially the high voltage 
input. 

21. The method as de?ned in claim 18, Wherein the 
controlling step includes the sub-step of: 
When the bias voltages are enabled to be set by the 

reference voltages that are generated, supplying the 
reference voltage that are generated as the bias voltages 
for the biasing of the MOS transistors of the cascode 
stage. 

22. The method as de?ned in claim 18, Wherein the 
controlling step includes the sub-step of: 
When the bias voltages are set at the level of the logic 

supply voltages, setting at least one of the bias voltages 
at the level of Vcc and setting at least another of the 
bias voltages at the level of ground. 

* * * * * 


